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ABSTRACT 


In the present study phytoplankton density and physico- chemical parameters were studied in Bachchan Gad. A total of 30 genera of phytoplankton belonging to the 
families Chlorophyceae (8 genera), Bacillariophyceae (19 genera) and Cyanophyceae (3 genera) were recorded during the present investigation. Regular sampling for 
the physico-chemical parameters were confined to temperature (air and water), mean velocity, mean depth, mean width, dissolved oxygen and pH. Overall variation 
recorded in phytoplankton density, due to change in physico-chemical nature, variation in altitude and longitude channel course, substratum and geometry of the 


stream. 
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1. INTRODUCTION: 

Diatoms are unicellular algae usually microscopic that are characterized by hav- 
ing a cell wall of silica. Diatoms are important link in the food cycles. It is esti- 
mated that out of the total primary production 20 % is produced by the diatoms 
alone. Diatoms are widely distributed throughout the fresh and salty waters of the 
world. They are also found in damp mud and on moist plants such as Sphagnum 
(Patrick, 1948) although some are very tolerant of widely varying ecological con- 
ditions. The diatoms exhibit remarkable differences in its compositions and per- 
centage occurrence in polluted water as compared to non-polluted water. The 
phytoplankton of hill stream has been extensively studied in most parts of the 
world. Notable among these are by Kriegar (1927), Butcher (1932) and Crayton 
and Sommerfield (1977). In the Indian uplands phytoplanktons have been stud- 
ied by Raina et.al. (1984), Bhatt et.al. (1985), Sharma (1985), Nautiyal (1985, 
Sharma et.al. (1992), Badoni (1997), Dobriyal and Joshi (1999), Bahuguna and 
Badoni (2002) and Sharma et.al.(2007). 


Physiography of Study area:- The stream basin lies in the Rudraprayag district 
in Garhwal Himalaya between latitude 30° 10' and 20° 15' N and longitude 78° 55' 
and 79° 0 E'. The confluence of Bachchan Gad and Alaknanda is downstream to 
Khankara (610 mtr a.s.l.) enroute to Badrinath. Geologically the area falls in 
lesser Himalaya. Three sampling site were selected from upper, middle and 
lower part of the stream for the present study. The sampling site S1 situated at 
Fathepur (625mtr a.s.1.) towards the head waters region of the stream. Substra- 
tum of this site constituted mainly of cobbles and boulders. The valley slopes 
along this site were canopied. The site S2 was situated at Khankara (610 mtr a. 
s.1.) 3km(approx) downstream to S1. Substratum of this site also constituted 
mainly of cobbles and pebbles along with sand grains in between the valley wider 
downstream. Sampling site S3 (590 mtr a.s.l.) at confluence of Bachchan Gad 


with river Alaknanda. The stream channel predominantly consists of boulders, 
cobbles and pebbles with sand grains. 


2. MATERIALS AND METHODS: 

Standard methods outlined in Welch (1949), Golterman et.al. (1969) and APHA 
(1981) were followed for the sampling and analysis of the physico-chemical 
parameters of the stream. During the present investigation regular sampling was 
done to collect the diatoms from the stream by using silk and bolt method (1975). 
100 liter of water from rapid and pool at each sampling site was filtered through 
21 bolting silk plankton net. Diatoms were collected in glass bottles and fixed in 
5% formalin. The quantitative and qualitative analysis of diatoms was made 
under microscope in Sedwick-Rafter counting cell and calculated according to 
Welch (1949). Identification of diatoms was made from; Ward and Whipple 
(1959), Needham and Needham (1962), Sarode and Kamat (1980), and APHA 
(1981). 


3. RESULTS: 

3.1 Analysis of Physico-chemical parameters: 

The various Physico-chemical factors observed in Bachchan Gad are depicted in 
table-1. The air temperature in the stream was observed to the minimum of 11.7 
°C in February and maximum of 33.7 "C in June. Water temperature varied 
between minimum 10.8 "C in February and maximum 26.2 °C in June. The mean 
depth was observed minimum 0.20 meter in November and maximum 1.45 
meter in July. The mean velocity was observed minimum 0.35 meter/sec in Feb- 
ruary and maximum in monsoon season 2.8 meter/sec in August. The dissolved 
oxygen was recorded minimum 10.7 mg/liter in August and maximum 14.0 
mg/literin December. The pH varied between 7.7 in March and maximum 8.4 in 
December. 


Table- 1 Physico-Chemical Parameters (Mean values) of stream Bachchan Gad during the period 2013-2014. 
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3.2 Qualitative and quantitative analysis of Phytoplanktons: 

During the present investigation a total of 30 genera of phytoplankton belonging 
to the families Chlorophyceae(8 genera), Bacillariophyceae (19 genera) and 
Cyanophyceae (3 genera) were recorded during the present investigation (Table- 
2). The maximum density of Bacillariophyceae (Diatoms) recorded in winter 
season (990.62+210.85 U/L) and minimum in monsoon season 
(429.21+92.70U/L).During the present study Achnanthes, Coconeis, Fragilaria, 
Synedra, Frustulia Neidium, Pinnularia, Navicula, Gomphonema, Nitzschia, 
Cymbella, Diatoma, Diatomella and Tabellaria were present throughout the 
year while the genera Stauroneis, Surirella, Amphora, Meridion and Bacillaria 


were present in winter and summer but absent in monsoon season. The maxi- 
mum density of Chlorophyceae (Green algae) recorded in summer season 
(272.99+82.53U/L) and minimum density recorded in monsoon season 
(84.64+26.20 U/L). Spirogyra, Oedogonium, Ulothrix, Cladophora and 
Hydrodictyon were present throughout the year while 7etraspora, and Zygnema 
recorded only in winter season and Volvox was present in winter and summer sea- 
son while absent in monsoon season. The density of Cynophyceae recorded 
maximum in summer season (85.99427.61 U/L) and minimum 
(23.33+415.31U/L) in monsoon season. Anabena and Nostoc were present only in 
summer season while Oscillatoria was present throughout the year. 
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Table-2 Seasonal variation in the occurrence of phytoplankton density 
(units/litre) of stream Bachchan Gad during the period 2013-2014. 


Taxon Winter Summer Monsoon 
3 


59.33+4.71 63213.36 193341037 


Tetraspora Sp 11.33+0.94 


a 
TZrxnema sp [2667518 | 


Cladophora Sp 22.6648 .57 3044.96 


11.66+1.24 
15.6645.18 
84.64+26.20 
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22,35348,5] 
19.33410.37 
22.66+8.51 
23, 53217,17 
2121256 


Synedra Sp 62.3325.18 48+18.23 
Frustulia Sp 58.66+5.18 23+7.78 


2725 
22,3378.37 
44.664£17.55 


51334137 40.33+10.37 
92.33+40.17 | 80.66+10.37 
Surirella Sp 2645.65 13.66+1.69 


29.6+5.43 
25.33+417.63 
62.664£22.17 


62.66£28.40 | 40.66+10.14 
Cymbella Sp $5213.92 7748.98 


84.33+13.27 7748.98 
Diatomella Sp 66+8.98 47.66+5.18 


Meridion Sp 29, 002135.27 22.66+8.57 


58.66+£20.74 
33.6648.99 


Fragilaria Sp 59.33+28.40 41.33+10.37 


Neidium Sp 34416.75 26.66+ 


22.6648 .57 


Cranphyese | 
Anabena Sp. [>| 83 
[Nostoesp. | | 192381037 
Oscillatoria Sp 


4. DISCUSSION: 

There are many factors that controls the presence of phytoplanktons. Hora 
(1922) considered water current to be an important factor governing the nature of 
the biota in the streams. According to Hynes (1970) water movement, turbidity, 
temperature and nutrients are main factors. During the present observation the 
maximum density of Bacillariophyceae (Diatoms) recorded in winter season 
(990.62+210.85 U/L) and minimum in monsoon season (429.21+92.70U/L). 
The maximum density of Chlorophyceae (Green algae) recorded in summer sea- 
son (272.99+82.53U/L) and minimum density recorded in monsoon season 
(84.64+26.20 U/L). The density of Cynophyceae recorded maximum in summer 
season (85.99+27.61 U/L) and minimum (23.33+15.31U/L) in monsoon season. 
Similar observations made by Chakraborty et.al. (1959), Pahwa and Mehrotra 
(1966) in river Jamuna and Ganga. Dobriyal and Singh (1988) in river 
Mandakini. Bahuguna and Badoni (2002) in three tributaries of river Alaknanda 
due to eco-physico-chemical nature (water depth, current and substratum), 
Sharma et.al. (2007)in hill stream Chandrabhaga Gad of Garhwal Himalaya due 
to seasonal fluctuations in physico-chemical parameters, Malik and Bharti 
(2012) in Sahastradhara stream of Uttarakhand due to low temperature,high 
amount of D.O., and low velocity. Overall variation recorded in phytoplankton 
density in stream Bachchan Gad due to change in physico-chemical nature, vari- 
ation in altitude and longitude channel course, substratum and geometry of the 
stream. 


Amphora Sp 48+13.36 47.66+13.71 


429.21+92.70 


34+14.89 16+4.96 


37.33+10.14 |  30.33+10.37 


23,53415,31 
23,53415,31 
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